In 
2111A 
256 x 4 STATIC RAM 


2111A-2 250 ns Max. 


350 ns Max. 













2111A-4 450 ns Max. 

= Common Data Input and Output m Fully Decoded: On Chip Address 

m Single +5V Supply Voltage Decode 

= Directly TTL Compatible: All Inputs and a Inputs Protected: All Inputs Have Pro- 
Output tection Against Static Charge 

m Static MOS: No Clocks or Refreshing m Low Cost Packaging: 18 Pin Plastic Dual 
Required In-Line Configuration 

m= Simple Memory Expansion: Chip Enable m Low Power: Typically 150 mW 
Input @ Three-State Output: OR-Tie Capability 


The Intel® 2111A is a 256 word by 4-bit static random access memory element using N-channel MOS devices integrated ona 
monolithic array. tt uses fully DC stable (static) circuitry and therefore requires no clocks or refreshing to operate. The data is 
read out nondestructively and has the same polarity as the input data. Common input/output pins are provided. 


The 2111A is designed for memory applications in small systems where high performance, low cost. large bit storage, and 
simple interfacing are important design objectives. 


It is directly TTL compatible in all respects: inputs, outputs. and a single +5V supply. Separate chip enable (CE) leads allow 
easy selection of an individual package when outputs are OR-tied. 


The Intel® 2111A is fabricated with N-channel silicon gate technology. This technology allows the design and production of 
high performance, easy-to-use MOS circuits and provides a higher functional density on a monolithic chip than either 
conventional MOS technology or P-channel silicon gate technology. 


Intel's silicon gate technology also provides excelient protection against contamination. This permits the use of low cost 
plastic packaging. 





PIN CONFIGURATION LOGIC SYMBOL BLOCK DIAGRAM 


MEMORY ARRAY 


ROW 32 ROWS 


SELECT 32 COLUMNS 
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ABSOLUTE MAXIMUM RATINGS* “COMMENT. 

Stresses above those listed under "Absolute Maximum 
Ambient Temperature Under Bias... .. -10°C to 80°C Rating" may cause permanent damage to the device. This 
Storage Temperature ........... -65°C to +150°C is a stress rating only and functional operation of the de- 


vice at these or at any other condition above those indi- 

Voltage On Any Pin cated in the operational sections of this specification is 
With Respect to Ground ......... -0.5V to +7V not implied. Exposure ta absolute maximum rating con- 
Power Dissipation ...............0.... 1 Watt ditions for extended periods may affect device reliability. 





D.C. AND OPERATING CHARACTERISTICS 


Ta = 0°C to 70°C, Voc = 5V £5% , unless otherwise specified. 












































Symbol Parameter | oatin. | typ.t01] tax. | unit | Test Conditions 
ty Input Load Current Pf tf to [wa | Vin =O to 5.25V 
tLOH 1/0 Leakage Current $Y LA Output Disabled, Vjjo = 4.0V 
lron 1/O Leakage Current PEt -10 LA Output Disabled, Vjj9=0.45V 
lees Power Supply 2111A, 2111A-4 HB EY ne | Vin 3 5.25V 

Current 2111A-2 65 Io = OMA, Ta = 25°C 
loco Power Suppiy 2111A, 2111A-4 -H—_} 60 Vin = 5.25V 

Current 2111A-2 Hf ma | lio = OMA, Ta = 0°C 
VIL Input Low Voltage ss 0.8 Vv 
Vin Input High Voltage Vec Vv 
VoL Output Low Voltage 0.45 Vv lou = 2.0mA 

Output High 2111A, 2111A-2 2.4 aia low = -200uA 
Vou | Voltage 2111A-4 2.4 ee ee ee lon = -150uA 

OUTPUT SOURCE CURRENT VS. OUTPUT SINK CURRENT VS. 

OUTPUT VOLTAGE OUTPUT VOLTAGE 








AMBIENT TEMPERATURE = O°C 


AMBIENT TEMPERATURE 
— Oe. . . 
ee 25°C 

= 70°C 
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Von (VOLTS) Vo, (VOLTS) 


NOTE: 1. Typical values are for Ta = 25°C and nominal supply voltage. 
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A.C. CHARACTERISTICS FOR 2111A-2 (250 ns ACCESS TIME) 
READ CYCLE Ta, =0°C to 70°C, Vcc = 5V £5%, unless otherwise specified. 
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Test Conditions 


t,, te = 20ns 
Input Levels = 0.8V or 2.0V 
Timing Reference = 1.5V 
Load = 1 TTL Gate 

and Cy = 100pF. 







Data | Data Output to High Z State | to High Z State 
Previous Read Data Date Susp e Hi eae 
after change of Address 

WRITE CYCLE 


Symbol | Parameter | Mins tyA!! Max. Test Conditions 

a 

tcw Chip Enable To Write | 150 ffs Input Levels = 0.8V or 2.0V 
tow Data Setup | 150 ff sons | Timing Reference = 1.5V 


ton _|_Data Hold ee Load = 1 TTL Gate 
twe __| Write Pole cs and C = 100pF. 


tos Output Disabie Setup | 2 | | | 


CAPACITANCE Ta = 28°C, t= 1MHz 













Limits (pF) 
Symbol 









Cin Input Capacitance | 4 | 8 
(All Input Pins) Vin) = OV 
Cio I/O Capacitance Vio = OV | 10 15 
WAVEFORMS 
READ CYCLE WRITE CYCLE 


ADDRESS ADDRESS 





CHIP CHIP 
ENABLES ENABLES 
(CE4, CE2) (CE,.CE,) 
ouTPUT 
CleABLe DISABLE 
DATA IN 
DATA 1/0 DATA W/O STABLE 
READ/ 
WRITE 














NOTES: 1. Typical values are for Ta = 25°C and nominal supply voltage. 
2. This parameter is periodically sampled and ts not 100% tested. 
3. tor is with respect to the trailing edge of CE,, CE, or OD, whichever occurs first. 
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